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1. Introduction 
 

During July and August 2001, Fugro West, Inc. (Fugro) under contract to the Los Angeles 

District Army Corps of Engineers (Corps), conducted side scan sonar, subbottom profiler, 

and single beam hydrographic surveys for the Port of Los Angeles Main Channel Deepening 

Projects.  The surveys were conducted under contract DACW09-00-D-0023, task order 0002 

authorized by the Water Resources Development Act of 1986 (PL99-662) Section 203.  This 

survey is part of Phase I and will be used to assist in planning, design, and contracting for 

the Main Channel Deepening Project and the Rock Dike Retaining Structure for the Pier 300 

Extension and the Cabrillo Shallow Water Habitat. 

 

The survey was conducted from July 26 to August 4, 2001.  Operating from Fugro’s 29’ 

geophysical survey vessel “Chart Maker”, Fugro performed the side scan sonar, subbottom 

profiler, and bathymetric field data collection, data processing and reporting for the project.  

Survey operations were conducted as specified in Task Order No. 0002 Scope of Work 

dated June 20, 2001 and included in Appendix A.  Technical requirements for the project are 

summarized as follows: 

 

Subbottom profile and side scan sonar survey of the Port of Los Angeles including complete 

coverage of the proposed Main Channel deepening project, the Pier 300 Extension and the 

Cabrillo Shallow Water Habitat.  Subbottom surveys of utility crossings to identify and 

characterize by their alignment and top of pipe elevations (MLLW) across the channel.  

Sonar data to be collected such that a side scan sonar mosaic shall be prepared. 

 

All bathymetry presented in this report has been reduced to Mean Lower Low Water (MLLW) 

datum using measured tidal elevations based on benchmark “Tidal_8”.  The mapped 

bathymetry contours in the Channel areas and Cabrillo Shallow Water Habitat in this report 

were generated from multibeam data points collected by Gahagan & Bryant Associates and 

provided to Fugro by the Corps.  Bathymetry in the Pier 300 Extension area is from single 

beam data collected during this survey.  All horizontal coordinates presented are NAD83 

California State Plane Zone 5 in feet.  This report presents the results of the survey.  

Twenty-two (22) maps depicting the survey data were produced as part of the interpretation. 
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2. Methodology 
 

A summary of the field operations, instrumentation deployment methods and survey track 

line layouts for data acquisition is discussed in the following sections.  All bathymetry, side 

scan sonar, and subbottom data were recorded digitally.  In addition Mylar based film 

records of the side scan and subbottom profiler data were produced on the vessel and 

utilized for the interpretation. 

 

Data from all survey instruments were collected simultaneously on all of the main survey 

lines.  Only subbottom profiler and bathymetry data were collected during the utility crossing 

surveys.  Vessel surface positioning was provided using wide area differential GPS 

integrated with an integrated DGPS positioning system.  Navigation fixes were taken 

nominally every 150 feet along the main survey track lines and at 100 foot intervals along 

the utility survey track lines.  Simultaneous event-closures were sent at each fix point to all 

the geophysical recorders placing an event mark on the analog records.  Vessel speed 

averaged approximately 3.5 to 4.5 knots. 

 

The main survey collected 81 nautical miles of bathymetry, side scan sonar, and subbottom 

data along 148 survey lines.  Fourteen of the lines covered the Cabrillo Shallow Water 

Habitat and 28 lines covered the Pier 300 Extension area.  Within the Port of Los Angeles 

Channel areas survey line spacing was 160 feet in the Pier 300 Extension area line spacing 

was decreased to 75 feet due to the shallow water conditions. 

 

The utility crossing was conducted by running a series of subbottom profiler lines oriented 

perpendicular to and crossing the utilities at 50 foot intervals.  A total of 9.3 nautical miles of 

data were collected along 135 utility survey lines. 

 

2.1 Positioning 
 

Wide area DGPS was used to position the survey vessel.  DGPS corrections were supplied 

to the system using the STARFIX II network.  This differential network is a system operated 

by the Fugro subsidiary John E. Chance and Associates.  The vessel position information is 

linked to an onboard navigation computer running Hypack navigational software.  Hypack is 

an advanced PC-based Windows navigation system designed for both surface and sub-
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surface vehicle positioning.  For this survey, the Hypack navigation system was interfaced to 

an onboard GPS receiver consisting of a Trimble 12-channel receiver.  The differentially 

corrected position from the Trimble receiver is then passed to the navigation computer. 

 

During data collection simultaneous with positioning, a serial link between the Odom MKII 

echo sounder and the Hypack system resulted in an exchange of information between the 

systems.  The echo sounder transmitted digital depth soundings to the navigation system for 

logging of depth soundings while the navigation system transmitted a closure at each fix 

position for marking the paper echo sounder record.  The navigation system continually 

transmitted position as well as vessel speed for controlling and marking the paper sonar and 

subbottom records via a serial link to each system 

 

Navigation data recorded during the project were edited and utilized to map the data from 

the geophysical sensors. 

 

2.2 Bathymetry Survey 
 

An Odom MK-II survey grade echo sounder was used to acquire single beam bathymetric 

data during survey operations.  The Odom MK-II echo sounder collects analog paper records 

as well as digitized depth information for output to the navigational computer.  Digital depth 

data were logged direct to the navigation computer along with date, time, and position for post 

processing and mapping.  Tide corrections were applied in post processing based on tidal 

measurements from the NOAA gauge at the Port of Los Angeles and correlated with the 

survey data. 

 

Prior to operations at the site a bar check calibration for speed of sound was carried out.  In 

the bar check calibration a flat plate is suspended by a precisely marked line to a known 

depth below the transducer.  Variations between the true bar depth and the observed depth 

are used to correct observed depths by adjusting the sound velocity on the echosounder 

until it reads correctly. 
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reflectors occurred.  The scaled depths were logged to an ASCII file along with their 

corresponding navigation fix-referenced information.  Grid coordinates were determined for 

each scaled depth value by automatic correlation with the navigation file.  

 

The depth values (unconsolidated sediment thickness) were then imported into the CAD 

drawing where the thickness is combined with bathymetry data.  These points are contoured 

then edited and enhanced manually to fit a probable geologic model.  The structural 

contours and geologic interpretation for this survey are provided under a separate task (6.f) 

and are not included as part of this report. 
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4. Results 
 

4.1 Bathymetry 
 

Bathymetric contours generated from previously surveyed multibeam data and referenced to 

Mean Lower Low Water (MLLW) are mapped and provided as a backdrop to the 

accompanying Bathymetry and Seafloor Features Charts.  Comparing single beam data 

recorded in this survey to the previous multibeam data shows both data sets to match fairly 

closely.  Differences noted in the comparisons are generally less than one foot.  Differences 

were not just deeper or shallower but deeper in some areas and shallower in others.  Single 

beam bathymetry data consisting of about 91,800 xyz points are submitted digitally for the 

project. 

 

4.2 Seafloor Features 
 

Seafloor features including debris, unidentified targets, and bedrock outcrops were mapped 

along the entire surveyed area.  The results are graphically presented on the accompanying 

Bathymetry and Seafloor Features Charts and as representative seafloor mosaics on the 

Side Scan Sonar Mosaic Charts. 

 

A table of sonar targets was compiled after a review of the individual sonar lines and 

mapped.  The anomaly table identifies 355 targets and references them to a target ID 

number in the table and are labeled on the Bathymetry and Seafloor Features and Side 

Scan Sonar Mosaic charts. 

 

Clearly visible on the side scan sonar data are bedrock outcrops (Malaga Mud Formation) in 

the main entrance channel as indicated on the accompanying maps.  Other areas of rock 

outcrops are scattered within the Cabrillo Shallow Water Habitat Expansion area and noted 

on the maps.  Unidentified sonar targets were mapped throughout the entire port with the 

greatest concentrations being close to the pier heads and relatively few targets out in the 

open channels. 
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5.  Safety 
 

The Fugro safety policy dictates that working safely is an activity involving everyone and 

requires all personnel to positively and actively consider safety at all times.  Each individual 

has a responsibility both to himself and to the company for his own safety and for the safety 

of equipment and property within their area of responsibility.  The supervisor's 

responsibilities include, but are not limited to, the following activities: 

 

• Plan the work to make certain that actual and potential hazards are identified and 

that adequate safety precautions are taken. 

• A discussion on safety during the project briefing and the provision of instructions. 

• Enforce Statutory safety rules and procedures. 

• Take corrective action whenever unsafe practice or procedures are identified. 

• Discontinue operations where hazardous situations justify such. 

• Develop safety awareness in the minds of the subordinates. 

• Include accident prevention considerations during any inspections. 

• Investigate thoroughly all accidents resulting in injury or damage. 

 

Tailgate safety meetings were conducted prior to mobilizing and launching the survey vessel 

and daily prior to getting underway each morning.  No safety incidents occurred during the 

project. 
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CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 1 
 Side Scan – Subbottom-Bathymetry Survey DATE: July 26, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME WORKED 
DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN Kevin Morris 12 
NAV Computer 1 SURVEY TECHNICIAN John Lofthus 12 
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0600 At Ventura Office hookup boat for travel 
0630 Depart Ventura 
0845 Arrive at Cabrillo launch ramp 
1030 Underway to worksite 

1030-1100 Testing and tuning systems 
1130 At Cabrillo Marina arranging for a slip 
1200 Standby to pickup K. Morris 
1300 K. Morris onboard Underway to worksite 
1330 Start Survey Line #1, Main Channel entrance/main channel 
1649 End Survey Day, Backing up data 
1755 Arrive at Slip 

  
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 2 
 Side Scan – Subbottom-Bathymetry Survey DATE: July 27, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0700 Underway to worksite 
0725 Arrive at worksite, conducting Sound Velocity check, and bar check 
0800 Start Survey 
1245 End Survey at Main Channel entrance underway to West  Basin 
1426 Arrive at West Basin 
1445 Start Survey in West Basin 
1700 End Survey Underway to Marina, Backing up data. 

  
  
  
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 3 
 Side Scan – Subbottom-Bathymetry Survey DATE: July 28, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0730 Underway to worksite 
0830 Arrive at East Channel conducting Barcheck and sound velocity 
0845 Start Surveying empty Berths 
1155 Completed surveying empty berths, restart surveying west basin 
1630 Completed west basin survey underway to marina, backing up data 
1730 Arrive at marina 
1745 Secure vessel 

  
  
  
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 4 
 Side Scan – Subbottom-Bathymetry Survey DATE: July 29, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0700 Underway to worksite (east channel) 
0738 Arrive at east channel conducting bar check and sound velocity 
0800 Start surveying east channel 
1140  End surveying east channel underway to main channel,  ships in berths 191, 211, 215 and 217. 
1240 Start surveying main channel 
1450 Complete surveying main channel underway to marina 
1505 Arrive at marina, tie up backing up data and processing to ensure sufficient coverage.  
1630 Secure for day 

  
  
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 5 
 Side Scan – Subbottom-Bathymetry Survey DATE: July 30, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0730 Underway to main channel 
0800 Surveying along berths 237 and 228. 
1000 Complete Surveying main channel underway to shallow water habitat 
1020 Start surveying shallow water habitat 
1130 Complete survey at shallow water habitat underway to pier 400 area 
1230 Start surveying at pier 400 
1300 Retrieve SS fish to change transducer angles 
1330 Transducer angles changed to 10 degrees, no increase in data quality, appears that due to shallow  

 Water depths side scan sonar beams are being reflected from the surface, therefore giving the records 
 A somewhat distorted appearance and surface noise. 

1350 Continue surveying 
1650 End surveying, underway to marina 
1715 Arrive at marina 
1800 Secure survey operations for the day 

  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 6 
 Side Scan – Subbottom-Bathymetry Survey DATE: July 31, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0715 Underway to Pier 400 survey site 
0725 Arrive at worksite 
0730 Start survey 
0900 End survey at pier 400 site, underway to east basin 
0930 Arrive at east basin area, ships are still in berths 

1000-1130 Setting up for utility crossing survey, testing and tuning 
1230 Start utility crossing survey main channel 
1700 End utility crossing survey east channel, standing by for ship  Grumant to depart berth 211  
1739 Start surveying berth 211, lines 66 and 67 
1813 End survey, underway to marina 
1853 Arrive at marina 
1930 Secure from survey operations for the day 

  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 7 
 Side Scan – Subbottom-Bathymetry Survey DATE: August 1, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0735 Underway to east channel 
0815 Arrive at berth 191 and 211, conduct bar check and sound velocity 
0830 Start surveying berth 191 
0850 Completed surveying berth 191, start surveying berth 211 
0920 Completed surveying berths, prepare for utility crossing survey 
0938 Start utility crossing survey 
1700 Complete survey underway to marina 
1745 Secure survey operations for the day 

  
  
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 8 
 Side Scan – Subbottom-Bathymetry Survey DATE: August 2, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0740 Underway to east basin 
0830 Conducting bar check 
0840 Systems in the water proceed to survey berth 215 
0850 Start surveying 
0930 Completed berth 215 underway to pier 400 
1000 Arrive at pier 400 start running intermediate lines 
1240 Complete survey underway to marina 
1305 Arrive at marina, Harvey Beverly onboard, going over job. 
1430 Harvey Beverly departs vessel, secure from operations, standing by for the ship Sea Baron to depart 

 From berth 217. 
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 9 
 Side Scan – Subbottom-Bathymetry Survey DATE: August 3, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade 12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0600 Standing by for vessel to leave berth 217 
1600 Personnel onboard, underway to berth 217 
1700 Arrive at berth 217, advised vessel would not be leaving today 
1730  Underway to marina 
1800 Arrive at marina standing by, secure from operations for the day 

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 



 
 
             
 
 
 
CLIENT: U.S. Army Corps of Engineers DIVISION: Fugro West, Ventura CA 
JOB DESCRIPTION: POLA Main Channel Deepening REPORT No.: 10 
 Side Scan – Subbottom-Bathymetry Survey DATE: August 4, 2001 
  JOB No.: 00-83-7523 
VESSEL: Chart Maker Proj. Manager:  
LOCATION: Port of Los Angeles TELEPHONE: 805-658-0455 
    
 

 Page   1 of 1   

 

SURVEYORS DAILY PROGRESS REPORT 
Fugro West Inc. 
4820 McGrath St., Suite 100, Ventura CA 93003 
Phone:  805-658-0455 Fax: 805-658-6679 

HOURS EQUIPMENT USED PERSONNEL NAME 
WORKED 

DGPS System   (USCG) 1 PARTY CHIEF Eddie Stutts 12 
STARFIX-MN8 DGPS  SENIOR SURVEYOR Robinson Huhes 12 
HYPAC.Nav 1 MBES ENGINEER   
GPS Receiver   Trimble 132       1 SURVEY TECHNICIAN Sam Andrade  12 
Echo Sounder  SURVEY TECHNICIAN John Lofthus 12 
NAV Computer 1 SURVEY TECHNICIAN   
Gyrocompass 1    
Magnetometer 1 WEATHER : Calm 
CHRIP Sub-bottom Profiler 1   
Side Scan Sonar 1 GENERAL  
Side Scan Collection (Sonar Wiz) 1 CONDITIONS: Excellent 
Velocity Probe 1   
   
  SIGNED : 

 
 

   PARTY CHIEF 
    
  APPROVED :  
   COMPANY REPRESENTATIVE 
Daily Report: 

0900 Shipping agent for berth 217 advised the vessel sea baron would not be departing until this evening 
 At the earliest. 

1100 Pull chart maker out of the water 
1130 Depart San Pedro enroute to Ventura 
1330 Arrive at Ventura office 
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APPENDIX 3 
 

PERSONNEL 
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Fugro personnel on the Survey included: 

• Eddie Stutts   Party Chief and Data Processing 
• Robinson Hughes  Geophysical Technician 
• John Lofthus   Survey Technician 
• Sam Andrade   Survey Technician 
• Kevin Morris   Party Chief and Data Processing 
• Jan Rietman   Data Processing and Interpretation 
• John Rietman   Data Processing and Interpretation 
• Jeff Carothers   Data Processing, Mapping, and Reporting 
• Philip Robins   Project Manager 
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APPENDIX 4 
 

TECHNICAL SPECIFICATIONS OF SURVEY EQUIPMENT  
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4.1   Positioning System 
 

Wide area DGPS was used to position the survey vessel.  GPS is a satellite-based 

positioning system operated by the U.S. Department of Defense.  A “wide area” application 

operates with correction values applied to a stand alone GPS receiver from base stations 

located over large distances.  DGPS corrections were supplied to the system using the 

STARFIX II network.  This differential network is a nationwide system operated by the Fugro 

subsidiary John E. Chance and Associates.  STARFIX II broadcasts differential corrections 

via a communications satellite downlink to field receivers. 

 
The vessel position information is linked to an onboard Pentium-based personal computer 

running Hypack navigational software.  Hypack is an advanced PC-based Windows 

navigation system designed for both surface and sub-surface vehicle positioning.  A 

helmsman's display continually updates the true vessel position, the track-lines, distances 

off line, and distances along line.  Other common I/O interfaces include connections to 

gyros, echo sounders, side scan sonar, fluxgate compasses, acoustic tracking systems, or 

virtually any receiver/sensor capable of a standard serial interface. 

 
For this survey, the Hypack navigation system was interfaced to the onboard Trimble DGPS 

receiver.  The update rate is one-second and the system has a horizontal accuracy of 1.5 

meter (RMS) with DGPS corrections.  The systems GPS engines receive ranging 

information from the same satellites as the reference stations.  The STARFIX II system also 

receives the range corrections from the onshore reference stations.  These corrections are 

applied to the DGPS receiver’s satellite data to produce a corrected accurate position of the 

vessel in real-time that drives the inertial unit.  This position is then passed to the side scan 

sonar system, subbottom profiler system, and the navigation computer. 

 

4.2   Bathymetry System 
 

An Odom MK-II survey grade echo sounder was used to acquire single beam bathymetric 

data during survey operations.  The Odom MK-II echo sounder collects analog paper records 

as well as digitized depth information for output to the navigational computer.  Digital depth 
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data were logged direct to the navigation computer along with date, time, and position for post 

processing and mapping.  The system includes a recording unit with built in digitizer and 

transceiver, and a side mounted transducer.  The unit utilizes a combination of dynamic gating 

and velocity fit to track the true bottom through advanced microprocessor technology. 

 

The acoustic pulse is generated with a transducer that operates with a beam width of 2¾° at 

200 kHz.  The shipboard transceiver automatically adjusts power output in proportion to the 

return signal yielding a clear, unambiguous record in shallow as well as deep water.  The self-

adjusting power varies from 1 to 225 watts at 200 kHz.  Return signals are optimized by Time 

Varied Gain and Automatic Gain Control. 

 

4.3   Side Scan Sonar System 
 

An Edgetech 260 digital dual frequency side scan sonar system was used to acquire seabed 

imagery for the project.  The Edgetech sonar system consists of a transceiver/graphic 

recorder unit, a Kevlar tow cable and towfish. The towfish transmits and receives acoustic 

energy via two transducers located along each side of the towfish body.  The 260 system 

emits a 100 or 500 kHz acoustic pulse directed towards the sea floor.  The acoustic energy 

reflected back to the transducers is converted into electronic signals within the towfish and 

sent back to the recorder via the multi-conductor tow cable.  The 260 recorder processes, 

amplifies, and displays the returned signals as a trace on a Mylar based thermal paper.  As 

each successive signal is displayed on the recorder, a graphic representation of the sea 

floor is constructed, thus producing a record appearing similar to an aerial photograph. 

 

During field operations, the sonar was tuned and adjusted to find the best combination of 

control settings and towfish altitude to yield the best resolution for the local conditions.  

These data were displayed on the Edgetech recorder aboard the vessel.  Vessel speed from 

the navigation computer was continually input to the side scan sonar system for automatic 

longitudinal correction of the sonar records. 

 

Chesapeake Technology SonarWiz Data Acquisition System - The SonarWiz data acquisition 

system is integrated with the Edgetech sonar and navigation systems to display and record the 

sonar images.  The sonar data is processed and displayed on a high resolution color monitor 
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and recorded to hard disk.  First the system stores the data to disk and then samples the 

processed data for display on a high resolution monitor.  The workstation records either 8 or 16 

bit sonar data on an internal high capacity hard disk a SCSI interface.  The systems image 

processing capabilities greatly simplifies and speeds up the sonar record interpretation using 

sophisticated data processing and display techniques. 

 

The system features an intuitive Windows NT user interface combined with compensations for 

many of the sources of distortion in side scan sonar imagery.  Target analysis functions allow 

the operator to extract a full resolution image of an individual seafloor target or feature from 

the imagery stored or displayed.  Standard processing and display features include: automatic 

bottom tracking, contrast stretching, event mark overlay and zoom functions.  The system 

operates in both Record mode for data acquisition and real-time image processing, and 

Playback mode for image processing and data analysis after the data have been collected 

and processed. 

 

4.4 Subbottom Profiler System 
 

An Edgetech GeoStar spread spectrum sub-bottom profiling system was used to investigate 

the near-surface sediment.  Fugro collected subbottom profiler seismic reflection data with a 

spread spectrum system to provide information on the extent and thickness of surficial 

sedimentation and the presence of gas charged sediments.  The spread spectrum technology 

employs a swept frequency between 2.0 and 16.0 kHz.  The profiler is a wide band swept 

FM pulse subbottom system that is phase and amplitude compensated. 

 

The subbottom signals are received matched filtered and combined with correlation signal 

processing to enhance resolution and numeric data representative of the bottom and 

subbottom materials.  The sensor was towed either from the stern or side of the survey 

vessel during the project.  The depth of the sensor was approximately 4 feet below the sea 

surface.  The subbottom data were recorded digitally and on an EPC thermal plotter 
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4.5   Survey Vessel Specifications 
 

This unique vessel combines the latest in positioning and hydrographic technologies.  It is 

capable of simultaneously collecting geophysical and bathymetric data to produce depth 

profiles, subbottom records, swath sounding contours, and side scan sonar information and 

the location and extent of anomalies.  Precise Satellite Positioning is provided using both 

STARFIX® and DGPS receivers to acquire real-time accuracies in the 1 meter range.  

Permanently equipped and trailerable for national deployment this vessel is well suited for 

all types of inland and shallow water coastal surveys. 

• Length:   29’ 

• Beam:   9.5’ 

• Displacement:  7,500 

• Draft:   2’ 

• Speed:   22 knots 

• Main Engine:  Volvo KAD43 Diesel (6 Cyl. - 283 Horsepower) 

• Fuel Consumption: Survey Speed 2 Gallons/Hour 

    Cruising Speed 5 Gallons/Hour 
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SURVEY DIGITAL FILES AND CHARTS 
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Survey Digital Files 
The following table summarizes the survey data submitted digitally for the project on the 

accompanying CD.  Paper Charts are submitted as an unfolded set. 

 

DIGITAL FILES 

Description File Name Format 

Survey Report: Port Of Los Angeles Main Channel 
Deepening Project Subbottom Profiling And Side Scan 
Sonar Of Harbor Phase I – Field Surveys 

7523-001.pdf Adobe PDF 

Daily Progress Report 1 7_26.pdf Adobe PDF 

Daily Progress Report 2 7_27.pdf Adobe PDF 

Daily Progress Report 3 7_28.pdf Adobe PDF 

Daily Progress Report 4 7_29.pdf Adobe PDF 

Daily Progress Report 5 7_30.pdf Adobe PDF 

Daily Progress Report 6 7_31.pdf Adobe PDF 

Daily Progress Report 7 8_01.pdf Adobe PDF 

Daily Progress Report 8 8_02.pdf Adobe PDF 

Daily Progress Report 9 8_03.pdf Adobe PDF 

Daily Progress Report 10 8_04.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 1 of 10 7523-1.dgn Microstation 

Bathymetry and Seafloor Features Sheet 2 of 10 7523-2.dgn Microstation 

Bathymetry and Seafloor Features Sheet 3 of 10 7523-3.dgn Microstation 

Bathymetry and Seafloor Features Sheet 4 of 10 7523-4.dgn Microstation 

Bathymetry and Seafloor Features Sheet 5 of 10 7523-5.dgn Microstation 

Bathymetry and Seafloor Features Sheet 6 of 10 7523-6.dgn Microstation 

Bathymetry and Seafloor Features Sheet 7 of 10 7523-7.dgn Microstation 

Bathymetry and Seafloor Features Sheet 8 of 10 7523-8.dgn Microstation 

Bathymetry and Seafloor Features Sheet 9 of 10 7523-9.dgn Microstation 

Bathymetry and Seafloor Features Sheet 10 of 10 7523-10.dgn Microstation 

Side Scan Sonar Mosaic Sheet 1 of 10 7523-11dgn Microstation 

Side Scan Sonar Mosaic Sheet 2 of 10 7523-12.dgn Microstation 

Side Scan Sonar Mosaic Sheet 3 of 10 7523-13.dgn Microstation 

Side Scan Sonar Mosaic Sheet 4 of 10 7523-14.dgn Microstation 
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DIGITAL FILES 

Description File Name Format 

Side Scan Sonar Mosaic Sheet 5 of 10 7523-15.dgn Microstation 

Side Scan Sonar Mosaic Sheet 6 of 10 7523-16.dgn Microstation 

Side Scan Sonar Mosaic Sheet 7 of 10 7523-17.dgn Microstation 

Side Scan Sonar Mosaic Sheet 8 of 10 7523-18.dgn Microstation 

Side Scan Sonar Mosaic Sheet 9 of 10 7523-19.dgn Microstation 

Side Scan Sonar Mosaic Sheet 10 of 10 7523-20.dgn Microstation 

Utility Crossing Plan and Profile Sheet 1 of 2 7523-21.dgn Microstation 

Utility Crossing Plan and Profile Sheet 2 of 2 7523-22.dgn Microstation 

Bathymetry and Seafloor Features Sheet 1 of 10 7523-1.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 2 of 10 7523-2.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 3 of 10 7523-3.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 4 of 10 7523-4.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 5 of 10 7523-5.df Adobe PDF 

Bathymetry and Seafloor Features Sheet 6 of 10 7523-6.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 7 of 10 7523-7.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 8 of 10 7523-8.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 9 of 10 7523-9.pdf Adobe PDF 

Bathymetry and Seafloor Features Sheet 10 of 10 7523-10.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 1 of 10 7523-11.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 2 of 10 7523-12.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 3 of 10 7523-13.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 4 of 10 7523-14.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 5 of 10 7523-15.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 6 of 10 7523-16.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 7 of 10 7523-17.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 8 of 10 7523-18.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 9 of 10 7523-19.pdf Adobe PDF 

Side Scan Sonar Mosaic Sheet 10 of 10 7523-20.pdf Adobe PDF 

Utility Crossing Plan and Profile Sheet 1 of 2 7523-21.pdf Adobe PDF 

Utility Crossing Plan and Profile Sheet 2 of 2 7523-22.pdf Adobe PDF 
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DIGITAL FILES 

Description File Name Format 

GeoTiff of Sonar Mosaic Imagery 1 of 12 Pola1002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 2 of 12 Pola2002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 3 of 12 Pola3002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 4 of 12 Pola4002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 5 of 12 Pola5002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 6 of 12 Pola6002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 7 of 12 Pola7002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 8 of 12 Pola8002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 9 of 12 Pola9002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 10 of 12 Pola10002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 11 of 12 Pola11002.tif-tfw Tiff Image File 

GeoTiff of Sonar Mosaic Imagery 12 of 12 Pola12002.tif-tfw Tiff Image File 
 
Paper Survey Charts Accompanying this Report 
 

Description Numbers 

Bathymetry and Seafloor Features Sheet 1 of 10 7523-1 

Bathymetry and Seafloor Features Sheet 2 of 10 7523-2 

Bathymetry and Seafloor Features Sheet 3 of 10 7523-3 

Bathymetry and Seafloor Features Sheet 4 of 10 7523-4 

Bathymetry and Seafloor Features Sheet 5 of 10 7523-5 

Bathymetry and Seafloor Features Sheet 6 of 10 7523-6 

Bathymetry and Seafloor Features Sheet 7 of 10 7523-7 

Bathymetry and Seafloor Features Sheet 8 of 10 7523-8 

Bathymetry and Seafloor Features Sheet 9 of 10 7523-9 

Bathymetry and Seafloor Features Sheet 10 of 10 7523-10 

Side Scan Sonar Mosaic Sheet 1 of 10 7523-11 

Side Scan Sonar Mosaic Sheet 2 of 10 7523-12 

Side Scan Sonar Mosaic Sheet 3 of 10 7523-13 

Side Scan Sonar Mosaic Sheet 4 of 10 7523-14 
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Side Scan Sonar Mosaic Sheet 5 of 10 7523-15 

Side Scan Sonar Mosaic Sheet 6 of 10 7523-16 

Side Scan Sonar Mosaic Sheet 7 of 10 7523-17 

Side Scan Sonar Mosaic Sheet 8 of 10 7523-18 

Side Scan Sonar Mosaic Sheet 9 of 10 7523-19 

Side Scan Sonar Mosaic Sheet 10 of 10 7523-20 

Utility Crossing Plan and Profile Sheet 1 of 2 7523-21 

Utility Crossing Plan and Profile Sheet 2 of 2 7523-22 

 




























